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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to an image forming 

apparatus for forming an image for printing print data and 
specific information . 

2. Description of the Related Art 

Specific information, such as a pre-designated 

10 fixed character string and fixed drawing (hereinafter 

"water mark")/ has been simply overlapped with the print 
image on each page for printing. 

In a conventional image forming apparatus, a 
document or any other data is created by an application 

15 using a host apparatus, such as a personal computer. A 

graphic image function of the created document is converted 
to an output suitable for an output device by a graphic 
device interface. A printer driver generates print data 
suitable for the output device and transmits the generated 

20 output data to an output apparatus (a printing apparatus) . 
When the water mark is required to be printed on a print 
medium, the water mark stored in the printing apparatus is 
overlapped with the print data transmitted by the print 
driver for printing. 

25 In the conventional image forming apparatus, 

however, when a plurality of pages are reduced to one sheet 
for printing, each reduced water mark is printed on each 
reduced page. Therefore, the water mark is printed in fine 
characters and it becomes difficult to distinguish the 

30 water mark. 

Primarily, the water mark has a function of 
watermark. However, in the above method of overlapping the 
water mark with the print data, the primary function of the 
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watermark, wherein an image is visible through light, 
cannot be achieved. 

Also, when several kinds of documents are printed 
by a network 1 printer commonly used by a plurality of users, 
5 it has been necessary for a user to set his/her own water 
mark every time of printing in order to efficiently take 
out his/her own document by the water mark. However, it 
has been very time-consuming and burdensome work for the 
user. 

10 In addition, in case of the face-down printing, 

in which the print medium is output up side down, even if 
the water mark is printed to identify his/her own document 
easily, since the water mark is printed on the front face, 
the print medium is required to be turned over to the front 

15 face one by one. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the invention to 
provide an image forming apparatus capable of printing a 
plurality of pages of print data after reducing intensively 
20 and overlapping a specific mark with the print data. 

Another object of the invention is to provide an 
image forming apparatus capable of printing a specific mark 
which is mirror-inverted on the print medium. 

Still another object of the invention is to 
25 provide an image forming apparatus capable of printing a 

specific mark, which identifies the printing person or the 
contents of the document, on the back face of the print 
medium. 

Yet another object of the invention is to provide 
30 an image forming apparatus capable of using a part of the 
name of the document as a specific mark. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a block diagram of an image forming 
apparatus according to the first embodiment of the present 
invention . 

Fig. 2 is a block diagram of an image generating 
5 section according to the first embodiment of the present 
invention . 

Fig. 3 (a) and 3(b) are tables showing examples 
of an intensive page including four and sixteen pages, 
respectively, according to the first embodiment of the 
10 present invention. 

Fig. 4 is a flow chart of an operation of a 
property setting section according to the first embodiment 
of the present invention. 

Fig. 5 is a flow chart of an operation of a 
15 printer driver according to the first embodiment of the 
present invention . 

Fig. 6 is a block diagram of an image forming 
apparatus according to the second embodiment of the present 
invention . 

20 Fig. 7 is a flow chart of an operation of a 

printer driver according to the second embodiment of the 
present invention . 

Fig. 8 is an illustration showing print examples 
by a printing section according to the second embodiment of 
25 the present invention. 

Fig. 9 is a block diagram of an image forming 
apparatus according to the third embodiment of the present 
invention . 

Fig. 10 is a flow chart of an operation of a 
30 printer driver according to the third embodiment of the 
present invention . 

Fig. 11 (a) and 3(b) are tables showing 
construction examples of a water-mark information storing 
section according to the first embodiment of the present 
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invention, wherein 11(a) is the storing section for a 
changeable character string and 11(b) is the storing 
section for a fixed character string. 

Fig. 12 is a flow chart of an operation of a 
5 printer driver according to the fourth embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will now be 
described with reference to the accompanying drawings. The 
10 same reference numerals are given to elements which are 
common among the embodiments. 
(First Embodiment) 

In the image forming apparatus according to the 
first embodiment, a plurality of pages are collected to one 
15 sheet of print medium and a predetermined specific 

information, such as a fixed character string and a fixed 
drawing (hereinafter "water mark' 7 ), is printed on every 
sheet of the print medium. 

In Fig. 1, an image forming apparatus according 
20 to the first embodiment comprises the following 
construction. 

An application 1 in a host apparatus, such as a 
personal computer creates a document. A graphic device 
interface 2 is a module to convert a graphic image function 
25 to an output suitable for an output device. A printer 

driver 3 has a module which generates print data suitable 
for the output device and transmits the generated print 
data to a printing section 4. The printing section 4 
prints the image of the printed document and a water mark 
30 200 on a print medium 201. 

The print driver 3 comprises the following 
construction . 

An image generating section 5 generate bit map 
data from a graphic image command generated by the graphic 
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device interface 2. A collected page buffer 6 stores the 
generated bit map data temporarily. A property setting 
section 7 sets the property of the water mark 200 together 
with properties of the print medium, such as the size and 
5 print orientation of the print medium, and various patterns 
pre-printed on the print medium as a background. When the 
property of the water mark is set, a water mark information 
storing section 8 takes out data necessary for image 
processing from a pattern memory which stores a font memory 

10 (not shown) and data for generating the background patterns. 
Then, the water mark information storing section 8 
generates a bit map data and stores the generated bit map 
data of the water mark 200 temporarily. 

An overlapping section 9 reads out the bit map 

15 data of the printed image from the collected page buffer 6 
and the bit map data of the water mark 200 from the water 
mark information storing section 8. Then, the overlapping 
section 8 overlaps both the bit map data and transmits them 
to a data transmitting section 10. The data transmitting 

20 section 10 transmits the overlapped data to the printing 
section 4. 

As shown in Fig. 2, the image generating section 
5 comprises a reduced page image buffer 21, a landscape 
conversion section 22, a reduced page storing buffer 23, a 

25 reduced page storing pointer table 24, a positioning 
information table 26, and the collected page buffer 6. 

The reduced page image buffer 21 reduces the 
printed document according to the number of reduced pages. 
The landscape conversion section 22 converts a page of 

30 oblong landscape image to a lengthy portrait image to make 
all images lengthy. The landscape conversion section 22 
also cuts out data in the right-hand edge of portrait image 
in the same way as in the of case of landscape image. 
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The reduced page storing buffer 23 memorizes 
reduced data of all collected pages. The reduced page 
storing buffer pointer table 24 arranges and stores 
pointers representing the top address of each reduced page 
5 stored in the reduced page storing buffer 23. 

The collected page buffer 6 positions each 
reduced page in the order of printing and memorizes it. 
The positioning information table 26 stores an absolute 
position of each reduced page. The absolute position 
10 stored in the positioning information table 26 will be 
described below with reference to Fig. 3. 

Fig. 3(a), in case of collecting four pages to 
one page, shows the positioning in the order from the upper 
right to the lower left (in the order of the upper right, 
15 lower right, upper left, and lower left) . Similarly, Fig. 
3(b), in case of collecting 16 pages to one page, shows the 
positioning in the order from the upper right to the lower 
left. 

In Fig. 3(a), a reference character X represents 
20 the number of collected pages in the horizontal direction 
and a reference character Y represents the number of 
collected pages in the vertical direction. A reference 
character i represents the absolute position and as 
indicated in the right-side drawing, the absolute position 
25 i of each reduced page is i = 0 in the upper left, i = 1 in 
the upper right, i = 2 in the lower left, and i = 3 in the 
lower right. In the lower left table of Fig. 3(a), a 
reference character R represents the position of page in 
the raw (X direction) and a reference character C 
30 represents the position of page in the column (Y direction) . 

Here, the reference characters R and C are 
calculated by the below-mentioned formula and a page number 
p is calculated using the reference characters R and C as 
follows . 



R = an integer number (i/X), C = the remainder of i/X (1) 
p = ((X-C-l) * Y) + R (2) 
The page number p is determined as shown in Fig, 3 from the 
above formula. For a page number P' of the printed 
documents, one is added to the page number p. 

That is, when X = 2 and Y = 2 , in case of i = 0, 
R and C become 0, respectively, p becomes 2, and p' becomes 
3. In case of i = 1, R and C become 0 and 1, respectively, 
p becomes 0, and p' becomes 1. In case of i = 2, R and C 
become 1 and 0, respectively, p becomes 3, and p' becomes 4. 
In case of i = 3, R and C become 1, respectively, p becomes 
1, and p' becomes 2. 

Similarly, in Fig. 3(b), in case of collecting 16 
pages to one page, R, C, p, and P' are found from the 
formula (1) and (2) . 

With the above construction, the image forming 
apparatus according to the first embodiment operates as 
follows. Firstly, printing operation for printing a 
printed document 11 generated by the application 1 at the 
printing section 4 will be described. 

The printed document 11 is classified page by 
page and the graphic device interface 2 is called out to 
create a graphic image which does not depend upon the 
output device. In response to the call-out, the graphic 
device interface 2 calls out and makes the printer driver 3 
it generate data for outputting each page data of the 
printed document 11 to the printing section 4. In response 
to the call out, the printer driver 3 converts the graphic 
image data of each page of the printed document 11 to bit 
map data. Also, in case of the landscape image, the print 
driver 3 converts it to lengthy portrait image and 
transmits the image to the printing section 4 for printing 
operation. 



In even case of printing the water mark with a 
plurality of pages of the printed documents 11 collected to 
one sheet, the application 1 outputs the printed document 
11 without considering that the collected pages are 
arranged in one sheet. The printer driver 3 creates page 
data reduced for positioning the plurality of pages of the 
printed documents 11 in one sheet, make the reduced 
portrait data having the same size as the print medium, 
creates collected page data by positioning the reduced page 
data in a predetermined order, and overlap the water mark 
with the collected page data for printing. 

The operation of each section will be described. 
Firstly, the operation of the property setting section 7 
will be explained with reference to Fig. 4. 

Step SI: The property setting section 7 begins 
property setting process. 

Step 2: A property setting picture 100 shown in 
the right of Fig. 4 for controlling the printer driver 3 is 
displayed on the screen of the personal computer. 

Step 3: Information for designating the 
parameters of the reduction and the form of the water mark 
is inputted into the display. The information includes 
on/off setting of the reduction print, a reduction mode 
indicating the number of division of the print medium, 
on/off setting of the water mark, resolution of the bit map 
data of the water mark, character string representing the 
water mark, rotation angle of the water mark printed on the 
print medium, and print density. 

Step 4: The inputted information items are 
checked to judge if each item includes an error. The 
criteria for the error judgement is stored in advance and 
the inputted data is compared with it. If no error is 
found, the operation advances to step 5 and when any error 



is found, the operation goes back to step 3 to input 
information again. 

Step 5: The notice of the parameters of the 
reduction is given to the image generating section 5 and 
the bit map data is created according to the form of the 
water mark and stored in the water mark information storing 
section 8. The water mark here is printed on one sheet of 
the print medium and not given to every pages. 

The operation of the printer driver 3 will be 
described with reference to Fig. 5. 

Step Sll: As an initial operation, the respective 
buffers, such as the reduced page image buffer 21 shown in 
Fig. 2, is secured, the pointers of the reduced page 
storing buffer pointer table 24 are set, the respective 
buffers and a collected page counter (described later) are 
cleared to zero, and the page number p to be disposed in 
the absolute positions is calculated and set in the 
positioning information table 26. 

Here, the page number p corresponding to the 
absolute position of the positioning information table 26 
is calculated as follows. The number J of division of the 
print medium is found from the reduction mode inputted in 
the property setting picture 100 (in case that the 
reduction mode is 1/4 as shown in the property setting 
picture 100 in Fig. 4, J becomes 4). Then, the number X of 
pages in the horizontal direction and the number Y of pages 
in the vertical direction are calculated from the number J 
of division. Also, the page number p is calculated from 
the formula (1) and (2) described with respect to Fig. 3. 

Naturally, in case of positioning from upper left 
to lower right (the same order as the absolute position i 
indicated in the right of Fig. 3) instead of positioning 
from upper right to lower left shown in Fig. 3, it is not 
necessary to exchange the positioning of pages so that it 
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becomes unnecessary to calculate the page number p to be 
positioned in accordance with the absolute position i using 
the formula (1) and (2) and prepare the positioning 
information table 26 for storing the page number p. 

Step S12: A reduction ratio r\ for collecting a 
plurality of pages of the printed document 11 to one sheet 
is calculated from the designated size of the print medium. 
The reduction ratio ri is calculated by using the following 
formula when the height and width of the original data of 
the printed document 11 are H and W, respectively. 

M - 1 og 2 (J) (3) 

ri = (W/H) ~ M (4) 

Here, as described above, J is the number of 
division of the print medium inputted in the property 
setting picture. For example, in case that the print 
medium is divided into two equal parts (J = 2), in order to 
position two pages as shown in the right of the property 
setting picture 100 in Fig. 4, the height of the printed 
document 11 is reduced to the dimension of the width W and 
the two pages are turned by 90 degrees. Accordingly, the 
reduction ratio r| is calculated with the formula n = W/H. 
When J = 4, the height H of the printed document 11 is 
reduced to the dimension of the width W again and the 
reduced documents are turned by 90 degrees so that the 
reduction ratio r\ is calculated with the formula r\ = W/H ~ 2. 
Similarly, when J = 8, the reduction ratio r) is calculated 
with the formula r\ = W/H ~ 3. That is, reference character 
M representing how many times the print medium is divided 
into two parts is calculated with the formula (3) and the 
reduction ratio r\ is calculated with the formula (4) . 

In case of division into the number of division 
other than 2, for example, in case of division into 9, the 
formula (3) and (4) cannot be used. Accordingly, if the 
reduction ratio r\ corresponding to the number of division 
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is calculated in advance (for example, in case of division 
into 9, the reduction ratio q is 1/3 = 0.333) and stored, 
the necessary reduction ratio r\ which corresponds to the 
number of division of the print medium inputted in the 
5 property setting picture can be taken out when printing. 

Step S13: Whether all pages (Z pages) of the 
printed document 11 have been printed is judged. If the 
printing has not been completed, the operation advances to 
step S14 and when the printing has been completed, the 

10 operation goes back to step S24. 

Step S14: The respective pages of the printed 
document 11 are reduced according to the reduction ratio r\ 
calculated in step 12 and the bit map data is created so 
that the reduced pages are imaged onto the reduced page 

15 image buffer 21. 

Step S15: In case that the data in the reduced 
page image buffer 21 is the landscape data (oblong type), 
the landscape conversion section 22 converts it to the 
portrait data (lengthy type) . 

20 Step S16: The data converted in step S15 is 

stored in an address in the reduced page storing buffer 23 
stored in the pointer of the reduced page storing buffer 
pointer table 24 shown in Fig. 2, wherein the address 
corresponds to the count of the collected pages. For 

25 example, when the first page is stored, the count of the 

collected pages is 0 and the address stored in the pointer 
is 0000H. The converted data is stored from the address 
0000H in the reduced page storing buffer 23. Similarly, in 
case of the second page, the count of the collected pages 

30 is increased to 1 in the next step S17 so that the 

converted data is stored from the address 0800H in the 
reduced page storing buffer 23. 

Step S17: When one page has been stored, the 
count of the collected pages is up by 1 . 
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Step S18: Whether all the number J of the reduced 
pages have been stored in one sheet is judged with 
reference to the number of the count of the reduced pages. 
If the storing has not been completed, the operation goes 
5 back to step S13 and the same steps are repeated. When the 
storing has been completed, the operation advances to step 
S19. 

Step S19: When the process of all the pages J to 
be collected in one sheet in step S18 is judged to be 

10 completed, the page number p corresponding to the absolute 
position i in the positioning information table 26 is read 
out in order, the value (address) of the pointer in the 
reduced page storing buffer pointer table 24, which 
corresponds to the page number, is read out, the reduced 

15 page data in the reduced page storing buffer 23 stored in 
the pointer value (address) is read out line by line and 
stored in the collected page buffer 6 in order. 

For example, in case of division into 4, when the 
collected page is created from the absolute position i = 0, 

20 as shown in the positioning information table 26 in Fig. 2, 
the page number p = 2 is read out because p = 2 corresponds 
to i = 0. Then, as shown in the reduced page storing 
buffer pointer table 24, the address 1000H is read out 
because the address 1000H corresponds to p = 2, . Then the 

25 reduced page data stored in the address 1000H in the 

reduced page storing buffer 23 is read out and stored in 
the position of i = 0 in the collected page buffer 6. 

When the absolute position i = 1, the page number 
p = 0, which corresponds to i = 1 in the positioning 

30 information table 26, is read out, the address 0000H, which 
corresponds to p = 0 in the reduced page storing buffer 
pointer table 26, is read out, the reduced page data stored 
in the address 0000H in the reduced page storing buffer 23 
is read out and stored in the position of i = 1 in the 
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collected page buffer 6. This process is performed for all 
the number J of the collected pages. 

Step S20: The water mark 200 created and stored 
in the water mark information storing section 8 in step S5 
in Fig. 4 is overlapped with the reduced page data stored 
in the collected page buffer 6 and then imaged. Although 
not shown in Fig. 4, when "OFF" is selected in the water 
mark ON/ OFF option in the property setting picture in Fig. 
4, the process of overlapping the water mark 200 is skipped. 

The positioning of the water mark 200 is 
performed by reading out the positioning information which 
is set in the property setting picture 100. In Fig. 1, the 
center is set as the position. For the positioning, "lower 
right", "lower left", "upper right", and "upper left" may 
be set or other setting, such as "in the first page" or "in 
the second page", may be accepted. The positioning by 
inputting X and Y coordinates with the reference point of 
the lower left of the print medium is also acceptable. 

Step S21: The data in the collected page buffer 6 
is converted to print data. 

Step S22: The print data is transmitted to the 
printing section 4 under the control of the data 
transmitting section 10 and printed as shown in the lower 
left of Fig. 1. 

Step S23: The collected page count is cleared to 
zero and the operation goes back to step S13 and the same 
process is repeated until all pages of the printed document 
are completed . 

When it is judged in step S13 that all pages are 
completed, the operation jumps to step S24 and the 
remaining pages are subject to steps S24 to S27, which is 
identical to steps S19 to S22. In steps S24 to S27, such a 
part in which the reduced page data is not created, is 
processed as NULL image, which represents no data. 
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By the operations described above, all pages of 
the printed document are reduced according to the setting 
of the reduction mode and the water mark created for every 
sheet of the print medium is overlapped for the printing. 
5 As fully described above, in the image forming 

apparatus according to the first embodiment, after a 
plurality of pages of the print data are reduced, the water 
mark is overlapped with the reduced data so that even when 
the data is printed with reduction in one sheet, the water 

10 mark is printed without reduction. Accordingly, the 
printed water mark can be easily distinguished. 

In the above description, the water mark is 
explained as a character string which is set in the 
property setting picture 100. However, the name of the 

15 document or a specific character string in the document can 
be made the water mark. 

When the water mark is already present in the 
page before reduction, such a water mark can be used. Also, 
the water mark is present in each page, it is possible to 

20 select which water mark should be used. 

In addition, not only the density but also the 
color of the water mark can be set in the property setting 
picture 100. 
(Second Embodiment) 

25 In the image forming apparatus according to the 

second embodiment, the water mark, which is mirror-inverted, 
is printed on the back of the sheet of the print medium. 

As shown in Fig. 6, in the image forming 
apparatus according to the second embodiment, the print 

30 data is transmitted to the printing section capable of 
perfect (double sides) printing. An mirror inverting 
section 12, which mirror-inverts the water mark, is 
connected to the property setting section 7 and the output 
of the mirror inverting section 12 is connected to the 



water mark information storing section 8. The other 
sections are similar to those in the first embodiment and 
the description thereof is omitted. 

The image forming apparatus according to the 
second embodiment operates as described below. The overall 
operation of printing the printed document 11 created by 
the application 1 is similar to that in the first 
embodiment and, therefore, the description thereof is 
omitted. The operation of the printer driver 3 will now be 
described with reference to Fig. 7. 

In the property setting section 7 of the second 
embodiment, the option is prepared to select whether or not 
the same water mark is used in all pages, and when it is 
selected that the same water mark is not used in all pages, 
it is possible to set the water mark page by page, which is 
printed on the back of each page, and set the printing 
position of the water mark, such as an upper end, lower end, 
left end, right end, or center. 

Step S31: The initial operations, such as 
securing the respective buffers like the page image buffer 
26 and initializing the page counter P, is performed. 

Step S32: The page image buffer 26 is cleared. 

Step S33: The bit map data of P page of the 
printed document 11 is imaged in the page image buffer 26. 

Step S34: It is judged from the information set 
in the property setting section 7 whether or not the same 
water mark is used in all pages. If the same water mark is 
used, the operation advances to step S35 and if not, the 
operation goes to step S36. 

Step S35: The water mark, which is common to all 
pages, is taken out from the property setting section 7. 
Although not shown, even in case that the same water mark 
is used in all pages, when the print data of the water mark 
to be printed on the back has been already created, it is 
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not necessary to create the print data of the water mark 
again so that the operation skips steps S35 and S37 . 

Step S36: When the same water mark is not used, 
that is, it is selected that different water marks are used 
page by page, the water mark, which corresponds to the 
current page P, is take out from the property setting 
section 7. 

Step S37: The bit map data of the taken-out water 
mark is created according to the resolution and angle 
designated in the property setting section 7 and mirror- 
inverted in the mirror inverting section 12. 

Step S38: The mirror-inverted data is temporarily 
imaged in the page image buffer 2 6 as a water mark 300. 

Step S39: The water mark 300 is converted into 
print data. 

Step S40: The bit map data of the page P of the 
printed document created in step S33 and the print data of 
the water mark are transmitted, as the front and back data, 
respectively, through the data transmitting section 10 to 
the printing section 24 capable of perfect printing and 
then, printed. Then, the page counter P is counted up. 

Step S41: It is judged with reference to the page 
counter P if all pages are completed. When it is judged 
that all pages are not completed, the operation goes back 
to step S32 and the same process is repeated. When it is 
judged that all pages are completed, the printing operation 
is finished. 

An example of print output according to the 
second embodiment is shown in Fig. 8. In Fig. 8(a), the 
content of the printed document is printed on the front 
face and in Fig. 8(b), the mirror-inverted water mark 300 
is printed on the back face. When the water mark 300 is 
looked through from the front side, the water mark 300 is 
seen in the form before mirror-inversion as shown in Fig. 
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8(c). Accordingly, the water mark 300 functions as a 
watermark. 

In the description above, the water mark 300 is 
printed on every pages of the printed document. However, 
5 the water mark 300 may be used for the first embodiment too, 
that is, the water mark 300 may be printed on the page in 
which a plurality of pages of the printed document are 
reduced and collected. 

As described above, in the image forming 

10 apparatus according to the second embodiment, the mirror 
inverting section is provided to mirror-invert the water 
mark and the mirror-inverted water mark is printed on the 
back of the print medium so that the water mark functions 
as a watermark. 

15 (Third Embodiment) 

In the image forming apparatus according to the 
third embodiment, the water mark identifying the printed 
document or printing person is printed on the back of the 
sheet of the print medium using the printing section 

20 capable of perfect printing. 

In the image forming apparatus according to the 
third embodiment shown in Fig. 9, a document information 
extracting section 13 is added to the construction of the 
image forming apparatus of the first embodiment. 

25 In Fig. 9, the property setting section 7 is 

connected to the image generating section 5, the output of 
the image generating section 5 is connected to the document 
information extracting section 13, the output of the 
document information extracting section 13 is connected to 

30 the water mark information storing section 8, and the 

output of the water mark information storing section 8 is 
connected to the image generating section 5. The other 
sections are similar to those of the image forming 
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apparatus of the second embodiment and the description 
thereof is omitted. 

The image forming apparatus according to the 
third embodiment operates as described below. The overall 
5 operation of printing is similar to that in the first 
embodiment and, therefore, the description thereof is 
omitted. Only the operation of creating the print data of 
the water mark to be printed on the back in the printer 
driver 3 (steps S57 to S59) will now be described with 

10 reference to Fig. 10. 

In the initializing operation (step 51) of the 
third embodiment, the page image buffer is secured, the 
page counter is cleared, and the document information is 
extracted from the document information extracting section 

15 13 and stored in the water mark information string section 
8. The document information includes the names of the 
document and printing person and the date and number of 
pages, which are usually set when the printed document is 
created and stored. 

20 The water mark information storing section 8 is, 

as shown in Fig. 11, composed of the variable character 
string storing section and the fixed character string 
storing section. The variable character string means 
information which is changed page by page or document by 

25 document and includes, for example, the names of the 

document and printing person (user) , the eddition number of 
the document, the number of current page, the number of 
total pages, and printing date. The fixed character string 
includes, for example, fixed characters which are fixed in 

30 a series of the printed document, such as "confidential" 
and "sample". 

When used as the water mark, the portion replaced 
with the character string is defined as such parameter 
variables as shown in Fig. 11(a). For example, it is set 
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like "date %Date% CRLF this document %Document% is printed 
by %User% CRLF page %Page%/%TotalPages%", wherein CRLF is 
characters for control, meaning a new line. 

Back to Fig. 10, steps S52 and S53 are similar to 
those of the second embodiment and the steps of creating 
the bit map data of the printed document page by page and 
storing it in the page image buffer 26, respectively. 

Step S55: It is judged from the information set 
in the property setting section 7 whether or not the same 
water mark is used for all pages. When the same water mark 
is used for all pages, the water mark which is common to 
all pages is taken out. 

Step S56: When different water marks are used 
page by page, the water marks for the respective pages are 
taken out. 

Step S57: The document information extracting 
section 13 analyzes the property information of the printed 
document and creates the water mark, applying the variable 
character string corresponding to the parameter variable or 
creates the water mark according to the fixed character 
string . 

Step S58: The water mark is imaged in the page 
image buffer 26. 

Step S59: The imaged water mark is converted to 
the print data. 

The afterward steps (steps S60 and S61) are 
similar to those of the second embodiment. 

By the above operations, for example, when 
"2/22/2002", "patent DOC", "John Bush", and "3/10" are 
extracted for parameter variables %Date%, %Document%, 
%User%, and %Page%/%TotalPages%, respectively, the water 
mark is printed as shown in the lower right in Fig. 9. If 
using a printer which outputs the sheet with the front face 
up, the water mark is printed on the front face. 
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In the above description, the water mark 
identifying the names of the document and the user or any 
other information is printed page by page of the printed 
document. Similarly, the water mark may be printed for the 
first embodiment, wherein a plurality of pages are 
collected and printed in one sheet. In this case, the way 
of printing the number of page is different and if 4 pages 
are collected, for example, it is printed like "page 5- 
8/10" on the second page. 

As described above, in the image forming 
apparatus according to the third embodiment, when the 
printer is capable of perfect printing and outputs the 
sheet of print medium with the front face down, the 
character information extracting section is provided to 
extract the water mark identifying the printed document and 
/or user and print it on the back of the print medium so 
that the printed document and/or user can be identified 
without turning over the outputted sheet. Also, since the 
variable character string, such as the names of the 
document and user, can be expressed as the parameter 
variables, the operator can print any water mark without 
setting it every time of printing. 
(Fourth Embodiment) 

In the image forming apparatus according to the 
fourth embodiment, the name of the document is analyzed and 
the water mark is automatically taken out for printing. 

The image forming apparatus according to the 
fourth embodiment has the same construction as that of the 
third embodiment shown in Fig. 9. The printing section 24 
is not required to have the function of perfect printing. 
The other sections are similar to those of the third 
embodiment and the description thereof is omitted. 

The image forming apparatus according to the 
fourth embodiment operates as described below. Overall 
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printing operation is similar to that of the first 
embodiment. However, the operation of the printer driver 3, 
which is described in steps S77 to S79 in Fig. 12, is 
different from the operation of the third embodiment in Fig. 
5 10. Only the different operation is described in detail. 

The operation from step S71 to S76 is similar to 
the operation of the third embodiment described in step S51 
to S56. That is, the steps including the initialization, 
clearing of the page image buffer, imaging of the 

10 respective pages in the page image buffer, judgement 

whether or not the water mark common to all the pages is 
used, using the common water mark, and using the water mark 
in every pages, are similar to the third embodiment. 

Step S78: The name of the document is analyzed to 

15 extract the water mark. For example, in case that the 
document name is "patent <draft> DOC'' or "patent <1.1 
edition> DOC" instead of "patent DOC", the characters in 
< > are set to be extracted as the water mark so that 
"draft" or "1.1 edition" is automatically extracted as the 

20 water mark in the printed document. Here, any characters 
may be used for the water mark, if they are not unusual or 
they are not characters which cannot be used as a file name 
by the limitation of OS (e.g. V") . 

Step S7 9: The data of the water mark is created. 

25 The property information of the printed document is 

analyzed so that any one of the variable character string 
corresponding to the parameter variables, the fixed 
character string set in the property setting section 7, and 
the character string extracted from the document name in 

30 step S78 is selected as the water mark, or these character 
strings are compounded as the water mark. The print data 
is created according to the water mark produced as 
described above. 



- 22 - 



The afterward steps S80 to S83 are similar to 
steps S58 to S61 of the third embodiment. 

Through the above steps, for example, in case of 
"patent <draft> DOC", "draft " which is automatically 
5 extracted from the document name is added to the water mark 
including the names of the document and user, date, time, 
and so forth. The water mark is printed in every printed 
pages. Accordingly, the water mark, which identifies the 
draft document by <draft>, can be printed without 
10 designating "draft" in the property setting section 7 every 
time . 

In the above description, the water mark is 
generated from the parameter variables or the document name 
in step S79. However, if the water mark is extracted only 
15 from the document name, steps S74 to S77 may be skipped and 
the water mark may not be designated in the property 
setting section 7. 

The above is an example of printing the water 
mark on every pages of the printed document. However, the 
20 water mark can be printed in the sheet in which a plurality 
of pages are collected as described in the first embodiment. 

As described above, in the image forming 
apparatus according to the fourth embodiment, the document 
information extracting section is provided to automatically 
25 extract the water mark included in the document name for 

printing so that it is not necessary to designate the water 
mark in the property setting section 7 every time. 
(Other Modifications) 

In the above embodiments, the creation of the 
30 water mark, the mirror inversion and the storing of the 

data are performed in the printer driver 3. However, these 
works may be performed in the printing sections 4 and 24. 

As fully described, according to the image 
forming apparatus of the present invention, since after a 
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plurality of pages of the printed data are reduced, a 
specific mark is overlapped, even when a plurality of the 
pages of the printed data are printed in one sheet, the 
specific mark is printed under non-reduced condition. 
Accordingly, the specific mark is easily identified. 

Also, according to another embodiment, a mirror 
inverting section is provided to print a specific mark, 
which is mirror-inverted, on the back of the print medium 
so that the specific mark functions as a watermark. 

In addition, when using a printer capable of 
perfect printing and outputting the sheet of print medium 
with the front face thereof down, a document information 
extracting section is provided to extract a specific mark 
identifying the printed material and printing person and 
print it on the back of the sheet so that the printed 
material and the printing person can be identified without 
turning over the sheet. 



